A High Speed Civil Transport configuration was tested in the National Transonic Facility at the NASA Langley Research Center as part of NASA's High Speed Research Program. The primary purposes of the tests were to assess Reynolds number scale effects and high Reynolds number aerodynamic characteristics of a realistic, second generation supersonic transport while providing data for the assessment of computational methods. The tests included longitudinal and lateral/directional studies at transonic and low-speed, high-lift conditions across a range of Reynolds numbers from that available in conventional wind tunnels to near flight conditions. Results are presented which focus on Reynolds number and static aeroelastic sensitivities of longitudinal characteristics at Mach 0.30 for a configuration without an empennage. A fundamental change in flow-state occurred between Reynolds numbers of 30 to 40 million, which is characterized by significantly earlier inboard leading-edge separation at the high Reynolds numbers. Force and moment levels change but Reynolds number trends are consistent between the two states.
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Reno, Nevada INTRODUCTION Ground to flight scaling remains one of many challenges facing today's designers of aerospace vehicles. The goal of ground to flight scaling is the preflight prediction of multiple key aerodynamic characteristics with sufficient accuracy to meet both performance guarantees and certification requirements. In other words, the designer and his company strive to know the performance of their vehicle with high confidence prior to flight, thus enabling optimal design trades prior to flight and elimination of costly fixes to the aircraft after the first flight. Specific challenges, experiences, and suggested approaches to ground to flight scaling have been documented extensively over the years for a variety of vehicle classes (refs. 1, 2, among many others). Reynolds number effects are foremost among many factors affecting successful ground to flight scaling (refs. 3 -5) . The Reynolds number is the ratio of inertial to viscous forces, and is the primary aerodynamic scaling parameter used to relate sub-scale wind tunnel models to full-scale aircraft in flight. The challenge of Reynolds number scaling increases with the size of a fullscale aircraft as the Reynolds number increment between that obtainable in conventional wind tunnels and flight conditions expands. Additionally, the challenge for both wind tunnel and computational approaches increases as flow features become dominated by viscous-sensitive phenomena such as boundary-layer transition, shock/boundary-layer interaction, and separation onset and progression.
The present investigation was conducted in support of NASA's High Speed Research (HSR) Program, Phase II, which was conducted from 1993-1999 (ref. 6) . The objective of this program, which was NASA sponsored and jointly executed with US industry, was to develop critical high-risk American Institute of Aeronautics and Astronautics airframe and propulsion technologies to enable industry development of an economically viable and environmentally acceptable second generation, high speed civil transport (HSCT). Aerodynamic performance, one of several broad airframe technology areas, included tasks to address Configuration Aerodynamics for highspeed conditions and High-Lift Technology for take-off and landing.
These elements encompassed not only the challenge of efficient supersonic cruise flight, but also the off-design challenges (ref. 7) of efficient transonic cruise and acceleration and quiet high-performance take-off and landing. The objective of the High-Lift Technology task was the development of practical low-speed high-lift concepts and design and analysis methods to allow the HSCT to operate safely and efficiently and reduce terminal area noise. Towards this goal, a scaling effort was defined to reduce the risk in the design process by identifying those physical features of an actual flight vehicle that would contribute to the aerodynamic differences between it and windtunnel models of various scale. Figure 1 shows the nominal mission profile for the baseline reference configuration used in the HSR program, and comparison to the capability of several wind tunnels. The baseline reference configuration, known as Reference H, was provided by Boeing and represented a Mach 2.4, 300 passenger aircraft with a 5000 nautical mile range.
A series of wind tunnel tests was executed in the National Transonic Facility (NTF) at NASA Langley Research Center (LaRC) across a wide range of Reynolds numbers from that available in conventional wind tunnels to near flight condition at subsonic and transonic Mach numbers. The tests included longitudinal and lateral/directional studies with and without an empennage at transonic and low-speed, high-lift conditions. This paper presents results focused on the Reynolds number sensitivities of longitudinal characteristics at low-speed, high-lift conditions representative of take-off and landing for the configuration without the empennage; reference 8 provides similar results for transonic cruise conditions. Fan-noise effects are minimized by an acoustic treatment both upstream and downstream of the fan.
TERMS, ABBREVIATIONS, & ACRONYMS
A detailed assessment of the dynamic flow quality in the NTF is reported in reference 10, and reconfirmed with more recent measurements shown in reference 11. The NTF is capable of an absolute pressure range from 15 psi to 125 psi, a temperature range from -320°F to 150°F, a Mach number range from 0.2 to 1.2, and a maximum Reynolds number of 146×10 6 per ft at Mach 1. Typical tests use a temperature range from -250°F to 120°F. Further facility details can be found in reference 12.
Model Description
The wind-tunnel model is a 2.2% scale representation of the HSR baseline configuration known as Reference H. Although the full model with empennage was tested during the HSR program, the present paper focuses on results obtained for the wing/body configuration with the body truncated slightly aft of the wing trailing edge. Figure 4 shows a planform drawing of the model with wing pressure taps and reference locations noted. The model has a cranked-delta wing planform with an aspect ratio of 2.367, a span of 34.23 inches, and a mean aerodynamic chord of 22.71 inches. The inboard wing (η ≤ 0.522) has a blunt (r/c ~ 0.0025 to 0.0030) subsonic leadingedge with a sweep change from 76 to 68.5 deg at η = 0.226, a twist varying from approximately 1 deg near η = 0.10 to -2 deg near η = 0.50, and variable thickness ratio (t m a x /c) from 0.043 to 0.024. The outboard, supersonic leading edge is sharp, swept 48 deg, has a constant twist of -1.6 deg for η ≥ 0.65, and a constant thickness ratio of figure 5 mounted in the NTF test section on a straight sting; the sting mounts to a 6-deg offset stub sting which in turn mounts to the facility arcsector resulting in a model angle-of-attack range from -4 to 24 degrees.
The model has multiple inboard leading and trailing edge parts, multiple outboard wing panels each with different leading and trailing edge deflections, and four detachable, 8.43 inch long, constant internal diameter (1.236 inches), circular flow-through nacelles with boundary-layer diverters located between the wing and nacelle. The inboard nacelles are rigged with toe-in and pitch (nose down) angles of 1 and 4.17 deg, respectively; the outboard nacelles are rigged with toe-in and pitch angles of 2.4 and 2.84 deg, respectively. The multiple leading and trailing edge parts in combination with the multiple outboard panels enabled testing of a variety of configurations including the baseline (supersonic cruise), take-off, landing, stall recovery, and transonic cruise configurations as defined in table 2.
Results for the baseline and take-off configurations (with the nacelle/diverters) are included herein.
The model was instrumented with 48 forebody pressures distributed circumferentially at two fuselage stations and 146 wing pressures distributed in both spanwise and chordwise rows on the starboard upper and port lower surfaces of the wing, as shown in figure 4 . Additionally, one inboard and one outboard nacelle were instrumented with an internal Preston tube, and 6 nacelle base pressure taps enabling correction for nacelle internal and base drag effects.
Instrumentation
Aerodynamic force and moment data were obtained with an internal, unheated, sixcomponent, strain gauge balance. The balance used was one of the NTF-113-class balances having the load capacity and accuracy shown in of attack; quoted accuracy of the package under smooth operating wind tunnel conditions is ±0.01 deg (ref. 13) . Model pressure measurements were obtained using three 48-port, 30-psid, onboard, heated, electronically scanned pressure (ESP) transducers with a quoted accuracy of ±0.2% of full-scale (worst case) throughout the range. The body cavity pressure was measured with a heated, 5-psid ESP module located in the f a c i l i t y a r c s e c t o r . Wing deformation measurements were made at 3 spanwise stations, η = 0.635, 0.778, and 0.922, using a video model deformation system (ref. 14) .
The system provided sectional twist change data relative to the wind-off shape with a quoted accuracy of ±0.10 deg.
The primary measured flow variables include both the total and static pressures and the total temperature. Mach number, Reynolds number, and dynamic pressure are calculated from these measured parameters. A complete American Institute of Aeronautics and Astronautics description of these measurements and subsequent calculations is given in reference 15.
Data Reduction and Corrections
Information on the various instrumentation devices, the data acquisition and control computers, and the data reduction algorithms for the different measurement systems is provided in reference 15. Standard balance, angle-of-attack, and tunnel parameter corrections have been applied. Note that the use of unheated balances in the cryogenic environment requires additional attention towards temperature compensation. The temperature compensation methods are designed to correct balance output due to thermal loads (refs. 15,16) . Body cavity pressure and nacelle internal drag and base pressure corrections were applied based on the measurements described previously. The angle of attack was corrected for flow angularity (upflow) by measurement of both upright and inverted model force data for a given configuration and flow condition. Wall and model support interference effects have not been accounted for in the data; these effects were minimized through model sizing (table 1) .
Test Conditions
The NTF allows testing across a wide range of Reynolds numbers from that available in conventional wind tunnels to near flight conditions at subsonic and transonic Mach numbers. Tests of the 2.2% Reference H model spanned Mach numbers from 0.30 to 1.10, and Reynolds numbers from 4 to 120 million based on the mean aerodynamic chord. The present paper focuses on the low-speed regime representative of take-off and landing, and specifically at Mach 0.30 for a Reynolds number range from 8.5 to 90 million. Figure 1 indicates the relationship of the NTF test conditions to flight, and figure 6 provides the NTF operational envelope for Mach 0.30 with specific test points identified. Full-scale flight Reynolds numbers were not obtainable due to the large size of the full-scale aircraft and model size and load limitations (q = 2700 psf boundary in figure 1 ) at least in part driven by the requirement of testing the same model at transonic conditions.
The goals of assessing Reynolds number scale effects and extrapolation to flight conditions required a series of intermediate conditions to better identify trends. As seen in figure 6 , the desired Reynolds number range could not be covered at a constant total pressure level, and thus dynamic pressure level. However, the independent control of total pressure, total temperature, and fan speed in the NTF allow the isolation of pure Reynolds effects, pure static aeroelastic (dynamic pressure) effects, and pure compressibility (Mach) effects. Several conditions are used to isolate static aeroelastic effects from the Reynolds number effects for Mach 0.30 as shown in figure 6 . During Reynolds number sweeps, it is actually the ratio of dynamic pressure (q) to the model material modulus of elasticity (E) that is held constant to maintain a constant static aeroelastic state (q/E) due to the variability of the modulus of elasticity over the temperature range of the NTF. Note that constant q/E was not maintained for the two lowest Reynolds number conditions due to the use of air rather than nitrogen to conserve resources. However, the aeroelastic adjustment methodology (explained in Results & Discussion section) is sufficient to provide pure Reynolds number effects at this lower dynamic pressure level.
Boundary-Layer Transition
A basic strategy used in the NTF includes testing at high Reynolds number conditions with free transition. The high Reynolds number test condition typically corresponds to a design flight condition. To anchor the NTF data to low Reynolds number data obtained in a conventional wind tunnel, the NTF model is usually tested at a matching low Reynolds number condition with the boundary-layer tripping (forced transition) strategy
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6 American Institute of Aeronautics and Astronautics used in that facility. The majority of the data for the 2.2% Reference H model was not acquired with fixed transition on the wing, primarily due to the potential at the time for a one-third-scale flight test (which never occurred) anticipated to fly at conditions susceptible to transitional flow. No data with fixed transition on the wing is available for configurations presented herein. Transition was consistently fixed on the forebody with a ring of carborundum grit located 1.5 inches from the nose, and on the nacelle internal surface to facilitate the internal nacelle drag correction. These trips were sized and located based on traditional criteria (ref. 17) .
RESULTS & DISCUSSION
The purpose of this paper is to document the Reynolds number sensitivities of longitudinal aerodynamic characteristics for a relevant, supersonic transport configuration at conditions representative of take-off and landing, Mach 0.30. Though the configuration was tested with an empennage, the present results are limited to the wing/body configuration with installed nacelles. Figure 7 presents representative data for the baseline and take-off configurations at Reynolds numbers of 8.5 and 90 million, and is provided to indicate the basic, longitudinal aerodynamic characteristics of the configuration. The data as acquired, and presented in figure 7 , include the combined effects of static aeroelastic deformation and Reynolds number effects; this fact is highlighted in figure 7 by the distinctly different dynamic pressure levels for the two Reynolds numbers. The discussion will address static aeroelastic effects as a means to isolate and more properly address Reynolds number effects.
Repeatability
Data presented herein were acquired within a single wind-tunnel test of the model. This section provides examples of short-term repeatability (within test / Mach series), as defined in reference 18, quantified in terms of a 95% confidence interval for each configuration. The 95% confidence interval is interpreted as the bounds about an estimated mean (average of multiple, repeat polars) that encompasses the true mean value with a chance of 95%. Examples of short-term repeatability of longitudinal aerodynamic data are shown in figure 8 for the baseline and take-off configurations at a Reynolds number of 90 million. The figure shows the The wing pressure data presented in this report did not have repeat run sets available to evaluate the repeatability of this data. However, the consistency of the pressure coefficients at the lower angles of attack as well as the repeatability during the aeroelastic sweeps provided some confidence that differences of the order of 0.1 were distinguishable.
Static Aeroelastic Effects
Achieving high Reynolds numbers approaching those characteristic of flight requires the manipulation of both the total temperature and pressure, as seen in figure 6 . As a result, the static aeroelastic deformation of the model, in particular the wing, under load must be considered when attempting to isolate Reynolds number effects. Previous reports for high aspect ratio subsonic transport configurations have shown the static aeroelastic effects to be on the order of Reynolds number effects, and often opposite in sense to that of Reynolds number trends, thus masking the Reynolds number effects (ref. 19, 20) . Like the subsonic transport configurations, the current low aspect ratio HSCT model is flexible under load, most notably on the thin outboard wing panel.
Video model deformation measurements of the wing under load were concentrated on the outboard wing panel. These measurements indicated that as the aerodynamic load on the wing increased, the outboard wing panel would tend to washout, similar to that observed on the higher aspect ratio subsonic transports. This type of wing bending occurs because the local lifting center of pressure is located behind the elastic axis of the wing, which produces a local nosedown torsional moment at each outboard wing section. Figure 9 shows representative wing twist data at η = 0.922, relative to the wind-off twist, as a function of dynamic pressure and angle of attack. At the higher dynamic pressures and/or higher angles of attack, the local twist change increases (more nose-down) on the order of 1 deg. The relationship between local wing twist change and dynamic pressure is linear, at least over the range of dynamic pressure shown here. One would expect that extrapolation to the windoff condition (q = 0 psf) would indicate no twist change; the data at α = 9 deg does approach this result for the baseline wing configuration. American Institute of Aeronautics and Astronautics The effects of static aeroelastic wing bending on the longitudinal aerodynamic data obtained are presented in figure 10 . These data were obtained with a constant Reynolds number of 21.6 million for several total pressure (dynamic pressure) conditions, as shown in figure 6 . The data for the dynamic pressure level of about 430 psf is significantly different from the other three dynamic pressure levels surrounding it, especially the drag increments for both configurations. This difference was also observed in the wing pressure data for the baseline configuration. An example of two pressures near the wing leading edge as a function of angle of attack is shown in figure 11 . The inboard wing pressure (η = 0.405) data for the dynamic pressure level of about 430 psf show a much earlier leading-edge separation than that of the other three dynamic pressures that surround it. This suggests that it is likely there was something other than model deformation affecting the 430 psf data. The outboard wing pressure (η =0.619) also show a slight difference in the 430 psf data from that of the other three dynamic pressure levels. and influenced the separation characteristics. Recent testing of a subsonic transport semi-span model, documented in reference 21, indicates that tunnel test conditions below the dewpoint for the test gas sometimes produced frost on the model, especially in regions of highly accelerated flow. However, there were no reports of frost observed on the model during the HSR test. Also, measurements of losses in the tunnel circuit (i.e., at the cooling coil), which tend to increase as frost accumulates, were not consistent enough to conclude that frost was a factor for this data. Another possible cause is that the flow field is very sensitive to transitional flow at this intermediate Reynolds number, and causes changes in boundary-layer state. When the anomalous 430 psf data runs are ignored in figure 10 , the force and moment American Institute of Aeronautics and Astronautics increments tend to behave in a consistent manner as dynamic pressure and angle of attack increase for both configurations shown. The drag change for both configurations tends to decrease with increasing dynamic pressure at the higher angles of attack. The sensitivity to dynamic pressure change increased up to a certain angle of attack, about 8 deg for the baseline and about 12 deg for the take-off configuration, and then became nearly constant. This behavior suggested that the outboard wing loads increased the washout up to these angles of attack and then did not produce any further twisting as the model attitude increased.
The washout tendency is also supported by the twist data for the baseline configuration, which generally showed that the twist changed less as the angle of attack increased beyond an angle of attack of about 8 deg (see figure 9) . No wing twist measurements were made for the take-off configuration, but the character of the drag changes is consistent with a washout tendency similar to that observed for the baseline configuration.
The lift change for the baseline configuration was relatively insensitive to dynamic pressure changes up to an angle of attack of about 8 deg. Beyond this angle of attack, the lift increased with increasing dynamic pressure. This lift increase occurred in the same angle of attack region where the wing washout was relatively constant.
The lift change for the take-off configuration was more sensitive to dynamic pressure changes than for the baseline configuration because the outboard wing panel is more highly loaded with the deflected flaps. Up to an angle of attack of about 12 deg, the lift decreased with increasing dynamic pressure for the take-off configuration, which was consistent with the expected increase in washout with increased dynamic pressure. Above this angle of attack, the lift increased with increasing dynamic pressure in the angle of attack region where it is expected that the washout has become constant. This behavior is similar to that observed for the baseline configuration.
The pitching moment change for the baseline configuration showed an increased sensitivity to dynamic pressure as the angle of attack increased. As the dynamic pressure increased, the baseline configuration generated a nose up moment change over the entire angle-ofattack range. The take-off configuration also generated a nose-up moment increment over the angle-of-attack range with increased dynamic pressure. However, the sensitivity to dynamic pressure was relatively constant over most of the angle-of-attack range.
At this point in the analysis, the difference in the data at the 430 psf (nominal) dynamic pressure level was deemed due to something other than static aeroelastic effects. As a result, static aeroelastic adjustments to the longitudinal force and moment coefficients were based on the sensitivities derived from the three nominal levels of 270, 590 and 800 psf for each configuration. These adjustments are applied to essentially account for static aeroelastic effects when isolating pure Reynolds number effects; in general, data was translated to the 270 psf dynamic pressure level when isolating Reynolds number effects.
Reynolds Number Effects
The primary Reynolds number effects observed in the data were a drag reduction and delay of leading-edge flow separation.
A fundamental change of flow-state occurs between Reynolds numbers of 30 and 40 million, which is characterized by significantly earlier inboard leading--edge separation at the high Reynolds numbers. The following discussion will examine the Reynolds number trends for the longitudinal force and moment coefficients (adjusted for static aeroelastic effects) at two angles of attack. These angles of attack are characterized as follows: 1) near minimum drag (α = 1 deg), and 2) near the take-off design condition (α = 9 deg). Force and moment data for the baseline and take-off configurations, both with nacelles installed, are presented for each of these angles of attack.
The Reynolds number effects for conditions near minimum drag are presented in figure 12 for each configuration. Drag decreases as the Reynolds number increases, and is mostly accounted for by the established trend of skin friction with Reynolds number. Theoretical skin friction drag for the configuration was calculated using equivalent flat plate theory, plus form factors, using the Blasius and Karman-Schoenherr incompressible skin friction correlations for laminar and turbulent boundary layers, respectively, with compressibility effects accounted for with the reference temperature method (ref. 22 ). As applied herein, the flat-plate theory assumed that the same extent of laminar flow was present on both the upper and lower outboard wing surfaces American Institute of Aeronautics and Astronautics .0165
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. All theoretical data was adjusted by a constant increment such that the fully turbulent theoretical curve was anchored to the experimental data for the 90 million Reynolds number conditions. The theoretical curves indicate the sensitivity of drag to the transition location on the outboard wing. The fully turbulent theoretical skin friction drag trend aligned well with the experimental drag data obtained for 21.6 and 30 million Reynolds numbers for the baseline configuration. The drag behavior at this angle of attack suggests that the changes are due primarily to skin friction. The extent of laminar flow inferred from figure 12 compares favorably with temperature sensitive paint measurements of the transition location on the outboard wing for the baseline configuration. The character of the drag for the take-off configuration with changing Reynolds number similarly suggests that skin friction drag reduction is the dominant flow phenomenon. However, there were two distinct groupings of the take-off drag data. One of the groups of data includes Reynolds numbers of 30 million and below (except for the anomalous 430 psf data at Rn = 21.6 million). The second grouping contained all the higher Reynolds number data and the 430 psf data at Rn = 21.6 million. Note also that the higher Reynolds number group closely follows the fully turbulent theoretical skin friction trend.
The lift trend with Reynolds number presented in figure 12 for the baseline configuration shows that the lift is essentially constant over the range of Reynolds numbers tested at this angle of attack. The lift for the takeoff configuration increases slightly over the range of Reynolds numbers tested. The two distinct data groupings are not apparent in the lift data at this angle of attack.
The pitching moment trends with Reynolds number are presented in figure 12 . For reference, the pitching-moment coefficients can be related to the effects of stabilizer deflection. The stabilizer effectiveness for the full configuration with empennage (when closed aftbody and horizontal tails are present) is approximately 0.005 change in pitching-moment coefficient for one degree of stabilizer deflection; one major division represents roughly 0.10 deg of stabilizer to regain trim. For the baseline configuration, the data is essentially constant. For the take-off configuration, the Reynolds number effect is on the order a 0.4 deg stabilizer change to balance the nose-down pitching moment that develops with the Reynolds number increase. As with lift, the two distinct data groupings were not apparent in the pitching moment data at this angle of attack.
The Reynolds number effects for conditions near the take-off design condition are shown in figure 13 . In general, the coefficient trends exhibit the same behavior as that observed at the minimum drag condition. However, the two distinct groups noted in the take-off configuration drag data only ( fig. 12 ) now appear in both the drag and pitching moment data for each configuration.
Since the force and moment data for both configurations show a fundamental shift in drag and pitching moment levels above Reynolds numbers of about 30 million, wing pressures were examined to determine if there was any consistency in this pattern. It is important to note that the pressure data was obtained early in the test and then the pressure tubing was removed to conduct the force and moment testing at the same test conditions. However, the different behavior for the data taken at Reynolds numbers greater than 30 million was consistent between both the pressure and force/moment testing. Typical pressures at or near the wing leading edge as a function of angle of attack are shown in figure 14 for each configuration. In general, the inboard pressures (η = 0.405) were more sensitive to Reynolds number changes than the pressures on the outboard wing panel (η = 0.619).
The insensitivity of the outboard wing pressures to Reynolds number is due to the sharp, outboard wing leading-edge radius. For the blunt inboard wing pressures, a distinct grouping of the data exists. For each configuration, the data for Reynolds numbers 30 million and below show that the leading-edge flow stays attached to greater angles of attack than for higher Reynolds numbers. There was one exception to this observed trend for each configuration. For the baseline configuration, the leading edge pressure data indicated separation at a lower angle of attack for a Reynolds number of 21.6 million and a dynamic pressure of 426 psf, as discussed previously (see Static Aeroelastic Effects). For the take-off configuration, the different behavior also occurs at a Reynolds number of 21.6 million, but at a dynamic pressure of 268 psf. However, the American Institute of Aeronautics and Astronautics .0470
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. force and moment data used to define the static aeroelastic adjustments for the take-off configuration were acquired separately during the test, and did not show signs of early leading-edge separation. Both force and moment, and pressure data indicate the wing leading edge separates earlier for Reynolds numbers greater than 30 million, as compared to the lower Reynolds number data. This produced two Reynolds number data groupings in both the drag and pitching moment trends. Note that similar drag and pitching moment trends with increasing Reynolds number exist for both the low and high Reynolds number groups, suggesting the possibility of a flow-state change between the low and high Reynolds number groups that did not significantly change the Reynolds number sensitivity.
To further illustrate the differences in leading-edge separation for the low and high Reynolds number groups, figures 15 and 16 show pitching moment coefficient increments highlighting the effect of Reynolds number. In figure 15 , the increments are referenced to the lowest Reynolds number condition, 8.5 million, at the low dynamic pressure level. Increasing the Reynolds number from 8.5 to 21.6 million produces the expected change in pitching moment, especially at the higher angles of attack. In figure 16 , the increments are referenced to the lowest Reynolds number condition, 21.6 million, at the highest dynamic pressure level.
The increased nose-up pitching moment relative to the data for Reynolds numbers 30 million and below is clearly seen for both configurations at the higher angles of attack. Also note that within the incremental data for Reynolds numbers greater than 30 million, the nose-up pitching moment increment decreases slightly as the Reynolds number increases. This is consistent with the previously discussed similarity of the Reynolds number trend between the low and high Reynolds number groupings.
Although the cause for the earlier wing leading-edge separation for the higher Reynolds number data is not understood, the Reynolds number effects for both the low and high Reynolds number data groupings appear to be consistent. As Reynolds number increases within each grouping, the drag decrease is consistent with theoretical skin friction reductions. Also, a Reynolds number increase tends to produce a more nose-down pitching moment that is usually associated with a delay in the wing leading-edge separation. 
